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On Technology and Evolution
Abstract
Evolution creates structures of increasing order and power; in this process the stronger 
prevail over the weaker and carry the evolution further. Technology is an artificial crea-
tion that often threatens life and evolution conceived of as natural phenomena; but techno-
logy also supports life and it works together with evolution. However, there are claims 
that technology will do much more than that, and bring about an entirely new epoch of 
evolution. Technology will replace the fragile biological carriers of evolution by a new kind 
of nonbiological carriers of immense intelligence and power. The present paper discusses 
the plausibility and weaknesses of such fascinating projections that some people proudly 
announce as the final liberation of the Mind, while others fear them as signs of the final 
self-annihilation of the Man.
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1. Epochs of evolution
1.  In his book The Singularity Is Near: When Humans Transcend Biology, 
Ray Kurzweil gives an exciting projection of the future relationship between 






















in a system; roughly speaking,  the second law says  that  in closed systems, 

















der and power: evolution reveals the ability of the universe to create order out 
of chaos. It remains to be seen which of these two tendencies – the increase 




















of evolution,  the epoch of conscious mind. Their mental abilities opened  to 
people  many  possibilities  to  change  the  given  world.  Using  these  abilities, 
people developed technology that radically increased their power and widened 
their horizons; this led to the present, fourth epoch of evolution, that has been 
characterized by  the  intense growth of  technological power. The next,  fifth 




























biological  forms  of  existence  will  be  “derived”  from  the  biological  ones: 









4. Finally,  in  the sixth epoch,  intelligence will wake up the universe.  Intel-
ligence will spread far beyond the limits of Earth with the speed of light (or 











fascinating  enough,  so  that  there  is  no  need  to  deal  with  his  cosmological 
projections and speculations.












































2.  Our  knowledge  of  the  human  brain  is  steadily  increasing,  but  there  are 
numerous problems in this regard. First of all, human brain may not have a 

































































































inspired”  paradigms  (p.  444).  Such  systems  are  artificial  neural  networks 

















































the  Goedel’s incompleteness theorem  and  the Church-Turing thesis.  These 









































































































with  technological one and create a new form of existence  that  transcends 











lost. To such  remarks, Kurzweil  replies  that “the essence of being human” 
does not consist in our limitations, but in our unique “ability to reach beyond 
our  limitations”. People do not  stay only on  the ground as  their biological 
features make them to stay; they do not even stay only on their planet; in the 








to upgrade  it  and  also  to have many copies of  the  same mind at  the  same 
time. But the discourse about the body-less mind (or self) reduced to a piece 
of  software,  is problematic  from various aspects. First of all,  it  is not  sure 














If  the human mind were a  software  running on  the brain-hardware,  then  it 
would be normal for people to make backups of their minds, just in case. A 
backup would  then allow  the  reinstalling of a person  (on a new hardware) 


















as well as  the everlasting existence; he spreads  intelligence  throughout  the 
universe transforming it into an endless computational system and wakes it 

















When  Kurzweil  does  mention  the  life  in  the  future,  he  does  it  in  a  rather 
dogmatic way. When people create incredibly powerful machines and when 






























problematic  but  also  preoccupying.  The  development  of  such  technology 
would allow a routine distant scanning of the brains of people to see if they 
contain  something  worth  to  be  downloaded.  Such  scanning  could  also  be 
practiced to check if a person has some inappropriate thoughts which would 




the biologically based mind been only a  transitory stage  (an epoch) on  the 
way of growth of the Mind towards the infinity or the Absolute? Or has the 
discourse  about  new  technologies  become  a  game  with  impressive  words, 
similar  to  the discourse of  the classical  idealistic philosophers,  theologians 
and mystics? Visionaries are often compelled to speak in figures and vaguely, 
but charlatans do the same.
6.  The  convergence  of  genetic  engineering,  nanotechnology  and  robotics 
(GNR) poses an immense threat to the future of humankind – probably great-
er than the nuclear, biological and chemical technologies (NBC) have been 


















proposals  how  to  solve  this  problem, but  none of  them can guarantee  that 
some nanobots will  not get out of  control,  self-replicate  exponentially  and 
cause enormous harm, possibly even annihilate  the  life on Earth; nanobots 










4. Being and behaving
1. Kurzweil rises the question whether the future intelligent machines will be 
“capable of having emotional and spiritual experiences”. He then considers 










sibility of machines  to have  emotional  and  spiritual  experience. Such  tacit 
























































Kurzweil  stresses  that  the  future  intelligent  systems  will  not  look  like  the 



































no objective method  to  establish beyond every possible doubt  its presence 
or absence in any entity. Each of us assumes that other people are conscious; 
but  this assumption cannot be proved. Many animals also seem conscious, 
while plants do not; but  this cannot be proved either.  In  the same way, we 















logical  errors, Kurzweil points out  that  the argument  is  in  fact  a  tautology 







ceive and the outputs  they produce. This only means  that we cannot prove 
that this is not the case. And where we cannot have a formal proof, we have 
no better possibility than to rely on the common sense.








brain can be  replicated by artificial means, which should also  replicate  the 
mental features of the human brain. He says: “something is going on in the 
human  brain,  and  there  is  nothing  that  prevents  these  biological  processes 























of people “will come  to believe  that  such human-derived … nonbiological 
intelligent entities are conscious” (p. 475). It is difficult to tell what the future 
people could believe about the future machines. But we argue that regardless 









and  their  emergent properties  to natural  systems”  (p. 480). This  is  correct, 
but it misses the problem. It is possible that mental states appear in artificial 
systems that radically differ from people in terms of structure and substance. 

















































































Kurzweil  regards  the  “freeing”  of  thinking  from  the  severe  limitations  of 
its biological origin, “an essentially spiritual undertaking”. There is a lot of 






greater  levels of  subtle attributes such as  love”  (p. 389). Only God  is usu-
ally spoken about in terms of such attributes. Evolution is not Goddess and 
it will never  reach  the absolute qualities of God, but  it moves  towards  the 
















niture,  in our clothing, and  in our bodies and brains”  (p. 136). People will 
be connected  to wireless communication systems all  the  time. This sounds 












people  to work, behave and  live  in ways  that  serve business  interests,  and 
that  is often not pleasant.  It  should also be  remembered  that  technological 
power has facilitated the imposition of rigid doctrines, and that it has empow-
ered greedy, vane and destructive leaders. Computers are incredibly efficient 
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Über Technologie und Evolution
Zusammenfassung
Die Evolution bildet Strukturen von zunehmender Präzision und Macht. In diesem Prozess tra-
gen die Stärkeren den Sieg über die Schwächeren davon und werden zu neuen Evolutionsträ-
gern. Als künstliches Gebilde wirkt sich die Technologie auf das Leben und die Evolution oft 
beeinträchtigend aus, weil diese als natürliche Erscheinungen aufgefasst werden. Allerdings ist 
Technologie auch lebensfördernd, wenn sie die Evolution unterstützt. Es wird vermutet, dass die 
rasante Entwicklung der Technologie eine neue Epoche der Evolution einläuten wird. Mit Hilfe 
der Technologie sollen die gebrechlichen biologischen Evolutionsträger durch eine neue Art 
nichtbiologischer Träger von enormer Intelligenz und Macht ersetzt werden. Dieser Artikel er-
örtert die Plausibilität und die Schwächen solcher faszinierender Projektionen, die von einigen 
als vollkommene Befreiung der Vernunft verkündet werden, während andere sie als Zeichen der 
endgültigen Selbstzerstörung des Menschen auslegen.
Schlüsselwörter
Evolution, Intelligenz, Benehmen, Bewusstsein, natürlich, künstlich
Mario Radovan
De la technologie et de l’évolution
Résumé
L’évolution forme des structures de degrés d’organisation et de pouvoir de plus en plus grands, 
processus dans lequel les plus forts l’emportent sur les plus faibles et continuent l’évolution. La 
technologie est une création artificielle qui met souvent en danger la vie et l’évolution entendues 
comme phénomènes naturels, mais la technologie conserve aussi la vie et agit avec l’évolution. 
Cependant, certains soutiennent que la technologie fera bien plus que cela, et qu’elle ouvrira 
une époque tout à fait nouvelle de l’évolution. La technologie remplacera les porteurs biolo-
giques fragiles de l’évolution par une nouvelle espèce de porteurs non biologiques doués d’une 
intelligence et d’un pouvoir très grands. Cet article examine la plausibilité et la faiblesse de 
telles projections fascinantes que certains annoncent avec fierté comme la libération finale de 
l’Esprit, tandis que d’autres les appréhendent comme les signes de l’autodestruction finale de 
l’Homme.
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